Development of a genetic system in chitinase-producing streptomyces and the application of an allosamidin-insensitive chitinase gene to homologous overexpression.
A transformation system for Streptomyces sp. AJ9463 strain (allosamidin producer) was successfully developed using protoplasts and a PEG-mediated method. To prepare protoplasts, the concentration of glycine and sucrose in YEME medium were optimized to 0.5% (w/v) and 34.0% (w/v), respectively. When the protoplasts of Streptomyces sp. AJ9463 were transformed with pUWL-KS, transformants could be obtained at a high efficiency of 7.0 x 10(4) transformants per microg DNA. To ensure that the transformation system worked properly, we then constructed a constitutive expression vector pYK1, in which the ermE* promoter drives transcription of the allosamidin-insensitive chitinase gene, chiIS. Although no transformant could be obtained by the genetic system using pYK1 isolated from Escherichia coli DH5alpha, pYK1 isolated from the methylase-deficient mutant E. coli SCS110, could be introduced into Streptomyces sp. AJ9463. This indicates that Streptomyces sp. AJ9463 has a methylation-specific restriction system, and that the chiIS and/or ermE* promoter region of pYK1 includes a restriction site of its endonuclease. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) indicated that pYK1 in Streptomyces sp. AJ9463 started to obviously express ChiIS from 14-h. Moreover, the pYK1-introduced strain gave a five-fold higher chitinase activity than the wild-type, suggesting that this system can be widely applied for the overexpression and gene functional analysis.